An algorithm is presented to fit precipitates in atom probe tomographic data sets as equivalent ellipsoids. Unlike previous techniques, which measure only the radius of gyration, these ellipsoids retain the moments of inertia and principle axes of the original precipitate, preserving crystallographic orientational information. The algorithm is applied to study interconnected γ ′ -precipitates (L1 2 ) in the γ-matrix (FCC) of a Ni-Al-Cr alloy. The precipitates are found to coagulate along 110 -type directions.
In lattice kinetic Monte Carlo simulations, a coagulation-coalescence coarsen-23 ing mechanism is reported [18] . This mechanism is caused by non-equilibrium 24 overlapping diffusion fields, which originate from the long-range vacancy-solute 25 binding energies and a small mean edge-to-edge interprecipitate distance. The 26 non-equilibrium concentration profiles observed at the γ ′ -precipitate/γ-matrix 27 interfaces lead to a higher interfacial free energy than for fully equilibrated 28 γ ′ -precipitates. The excess free energy of the region of overlapping concen- second-rank tensor, as follows:
where the characteristic lengths, l jk , are calculated from the positions of i th 76 atom in the reference space (x 1 (i), x 2 (i), and x 3 (i)), relative to a precipitate's 77 center of mass (x 1 (com), x 2 (com), and, x 3 (com)), averaged over N atoms,
78
employing:
The diagonalization of the L matrix follows a procedure outlined in Ref.
[32].
80
The transformation matrix used for this diagonalization yields the orientation 81 of the ellipsoid with respect to the reference state. Defining λ 1 ≥ λ 2 ≥ λ 3 , the 82 semi-axes (S i ) of the best-fit ellipsoid are given by:
where S 3 ≥ S 2 ≥ S 1 are the major semi-axis and two minor semi-axes, respec-84 tively.
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[ Fig. 2 duced from a Field-Ion Microscope (FIM) image (Fig. 3) [33] to within 1-4 .
110
FIM micrographs also demonstrate that local magnification effects are negli- 
1
The best-fit ellipsoid of a precipitate is determined in three Fig. 1 . The best-fit ellipsoid of a precipitate is determined in three steps: (i) for a reference set of axes (X 1 , X 2 , and X 3 ), identify the x 1 , x 2 , x 3 coordinates of all atoms in a precipitate and its center of mass to obtain a moment of inertia tensor (L) (Eqs. 1-3); (ii) the orientation of the principle axes (X ′ 1 , X ′ 2 , and X ′ 3 ) of the ellipsoid axes construct a Jacobian transformation matrix that will diagonalize L. (iii) the lengths of the major and minor semi-axes of the best-fit ellipsoid are found from the eigenvalues of the transformed matrix. (Eq. 4). . An inverse pole figure for all interconnected γ ′ (L1 2 ) precipitates in this study, presented in the standard stereographic triangle. There is a preference for coagulation along and close to 110 -type directions, which is consistent with a diffusion controlled mechanism for coagulation.
